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Similarities to Other Models

Chemistry of the pore solution

Dissolution/Precipitation reactions
Empirical porosity dependence of transport coeff.
Physics and chemistry treated separately

Chemical reaction is a boundary condition to
transport



Uniqueness at NIST

Modeling concentrated electrolytes

e Activity coefficients: Pitzer
e Solution density: y/y
e Solution viscosity: D(c)

e Equivalent conductivity: u(c)



Validation Approach

Binary/ternary diffusion coefficient
Solution conductivity
Transference number

Diffusion potential

Parameter-free calculations!



Electrolyte
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Implementation Details
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Implementation Details
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Binary Diffusion
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Solution Conductivity
KOH + NaOH
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Liquid Junction Potential
KCl(sat) || NaOH
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Bulk Transport

Pore Space:

Bulk Porous Material:
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Laboratory Validation

e Alumina frit: 500 nm pores
e Temperature control: 25 °C
e Potassium lodide: I

e Counter-diffusing binary salt
e Constant water activity

® Formation Factor: L = opuk/Osoin



Laboratory Validation

Assumption: Fick’s Law

e Flux is constant
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Laboratory Validation
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Bulk Migration: Applied Voltage

Macroscopic Electroneutrality: [ > k!
% =V-J=0
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Bulk Migration: Applied Voltage
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Bulk Migration: Applied Voltage

L=0.10m A=0.001 m2 Wext=10V
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Bulk Migration: Applied Voltage

L=0.10m A=0.001 m2 Wext=10V
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Future Work

Redox reactions and kinetics
Osmotic effects

Moisture transport
Temperature dependence

Binding



